Introduction
In 1915, José María Dusmet y Alonso described the bee Anthidium ordonezi from the town of Mogador, today's Essaouira, on the Atlantic coast of Morocco . Pasteels (1969) classified this taxon as a subspecies of Rhodanthidium sticticum (Fabricius, 1787) ("sticticum F. (ordonezi Dusmet)"). In his overview of the bees of the tribe Anthidiini of the Western Palearctic, Warncke (1980) accepted this assignment, but did not recognize Pasteel's generic classification. Subsequently, ordonezi was accepted as a subspecies of sticticum, either as Anthidium sticticum ordonezi or as Rhodanthidium sticticum ordonezi (e.g., Ornosa et al., 2008; Kuhlmann, 2016 ; http://westpalbees. myspecies.info), including in online databases such as Encyclopedia of Life (http://eol.org), BioLib.cz (www. biolib.cz), DiscoverLife (www.discoverlife.org), and the Integrated Taxonomic Information System (www. catalogueoflife.org/col) by Ruggiero et al. (2018) . In the course of a review and revision of the tribe Anthidiini (Kasparek, 2015; 2017;  in press), we examined material of these two taxa and can hereby revise their taxonomic status.
of Beni-Mellal, 31°58′N, 06°34′W, 13.v.1997 Literature and other records. MOROCCO. Moulay Driss Zerhoun ("Muley, Idris"), 34°03′N, 05°31′W, 12.v.1928 (Alfken 1930 ). -Fes-Zalagh, 34°03′N, 05°00′W, 27.v.1930 (Maidl, 1933 ). -Salé, 34°01′N, 06°46′W, 12.iv.1932 (Rungs, 1936 . -Rabat 33°58′N, 06°50′W, 08.iv.1932 06°50′W, 08.iv. (Rungs, 1936 05°13′W, 29.-30.v.1930 05°13′W, 29.-30.v. (Maidl, 1933 . -Essaouira ("Mogador"), 31°30′N, 09°45′W . -Amizmiz, 31°13′N, 08°14′W Other localities from Algeria and Morocco and selected records from other countries. ALGERIA: "Barbaria" (which usually stands for that part of the North African coast that is today Algeria) (Fabricius, 1804 ). -Tlemcen, 34°53′N, 01°19′W, 4.v.1928 (Alfken, 1930 Morice, 1916) . -"Djebel Mourdjadjo" west of Oran, 35°41′N, 00°48′W, 1.v.1928 35°41′N, 00°48′W, 1.v. , 06.v.1930 35°41′N, 00°48′W, 1.v. (Alfken, 1930 Maidl, 1933; Schmiedeknecht, 1896) . -Oran inclusive of Batterie espagnole near Oran and Santa Cruz, 35°41′N, 00°37′W, 11.iv.1928 (Lucas, 1844; Morice, 1916; Alfken, 1916 Alfken, , 1930 Werner, 1929) . -Muaskar ("Mascara"), 35°23′N, 00°08′E (Alfken, 1916) . -Tipasa 36°37′N, 02°23′E (Tkalců, 1975 ).
-Hamman Righa ("Rirha", "Rhira"), 36°22′N, 02°24′E, 1911 (Morice, 1916 ; Illinois Natural History Survey Insect Collection [GBIF]). -Zéralda ("Zeralde") 36°43′N, 02°49′E (Tkalců, 1975 ). -Sidi Fredj ("Sidi Ferouch") west of Algiers, 36°45′N, 02°50′E (Alfken, 1916; Tkalců, 1975) . -El Biar (neighborhood of Algiers), 36°46′N, 03°01′E (Alfken, 1916) . -Bab el Oued (neighborhood of Algiers), 36°47′N, 03°02′E (Alfken, 1916) . -Algiers, 36°46′N, 03°03′E (Friese, 1898; Saunders, 1908; Schulthess, 1924) . -Djurjura, 36°27′N, 04°13′E (Tkalců, 1975 (Saunders, 1908; Aguib et al., 2010; Redjem and Barka, 2016 ). -1♀ el Kantour, 36°34′N, 06°43′E, Handlirsch leg. (SEMC). -Oum El Bouaghi, 35°47′N, 07°10′E (Aguib et al., 2010) . -Annaba ("Bonnê"), 36°54′N, 07°45′E (Saunders, 1908 Warncke, 1980 ; see also Schulthess, 1924 ). -MOROCCO: Restinga near Melilla, 35°16′N, 02°57′W . 34°41′N, 01°55′W, 11.v.1930 34°41′N, 01°55′W, 11.v. (Maidl, 1933 (Schulthess, 1924 ). -GENERAL: See also records available via www.discoverlife.org. Records from Spain also by Ortiz and Sanchez (1990).
Methods
In order to discover morphological differences between the two taxa, 11 morphological traits were measured (Table; see also Kasparek, 2018) . Body parts were photographed for this purpose under a stereozoom microscope (constant 2× magnification) and subsequently measured with TSView7 (v.7.3.1.7) software. To obtain exact measurements, it is critical that the points of reference be equidistant from the lens of the microscope. This is challenging because of the three-dimensional shape of the specimens and requires some experience on the part of the observer. All measurements were taken by the same person and with the same instruments.
The morphometric data were analyzed with discriminant function analysis (DFA) (=canonical variate analysis, CVA) to determine whether a set of body measurements was effective in predicting category membership. The significance of differences between body measurements was tested with a t-test. 
Results and discussion
A description of the female and male of both taxa is given by Kasparek (in press). The description is therefore confined here to the distinguishing character features.
Comparison of the coloration
Both taxa can easily by distinguished by their overall coloration (Figures 1 and 2) : it is red in R. sticticum and yellow in R. ordonezi. Coloration is bright red in live specimens and often becomes brownish-red in preserved specimens. In R. sticticum, red coloration is present on the lateral bands, the metasomal terga, and the lateral macula on the vertex. The clypeus and the paraocular area are also red in females but are yellow in males (similar to R. ordonezi). Legs (except the base of the femora) are ochreous in both species, with a tinge of red in R. sticticum, and slightly more yellowish in R. ordonezi. Coloration of the pubescence on the head and dorsal side of the mesosoma is similar (ochreous) in both species, with on average a slightly more rufous tone in R. sticticum.
In R. sticticum, 10 out of 25 females (40%) have some brown darkening in the middle of the clypeus, mostly at the base; in one case, a female has a blurred brown middle line. In R. ordonezi, 4 out of 13 females show similar darkening (31%). Such darkening is much rarer in males; it was found in only 2 out of 33 males of R. sticticum (6.0%), and in none of 11 males of R. ordonezi (0%).
The metasomal terga have broad lateral bands on the disc, not reaching the middle; they are red in R. sticticum and yellow in R. ordonezi. The distance between the bands decreases from proximal to distal. The distance between the lateral bands (measured on T2) is on average 1.27 mm in R. ordonezi (N = 24) and 1.19 mm in R. sticticum (N = 57) and is statistically not significantly different between the 2 species (t-test, P > 0.05). In R. ordonezi, the marginal zone is dark opaque black and with dense punctation. The distance between punctures is about half their diameter. In R. sticticum, the marginal zone and margin are rufous and slightly transparent.
The band on T1 is sometimes reduced to an irregularly formed maculation not extending over the entire disc. This was found in 9 out of 58 females and males of R. sticticum, including 1 male in which red maculation on T1 was entirely absent. In addition, a male from Corsica in NHMUK had an entirely black T1, but a narrow continuous red band in the marginal zone of T1. No such variation in the color pattern of T1 was observed in R. ordonezi (N = 24 examined).
In both females and males of R. sticticum, T6 is in typical cases entirely red, but may have some darkening in the middle anteriorly and rarely some lateral darkening. By contrast, R. ordonezi has a broad black middle line and black lateral ends. Male T7 is uniformly red (R. sticticum) or yellow (R. ordonezi), at most with some darkening of the apex.
Morphometric comparison
DFA carried out on 11 characters of the clypeus size, eye distance, ocelli distance, length of marginal cell, and distance between lateral bands on T2 showed that R. sticticum and R. ordonezi can be separated on the basis of these characters. While data from these 2 species form distinct clusters, there is broad overlap among both males and females (Figure 3) . The confusion matrix, which summarizes the reclassification of the observations and enables us to quickly see the percentage of well-classified observations, shows that 82.7% of all specimens were correctly classified. The distance between the lateral bands of T2-the only nonstructural character included in this analysis-had no influence on the result. When this character was omitted, the same 82.7% of all specimens were still correctly classified.
Conclusions and synonymy
The differences between R. sticticum and R. ordonezi are both in structure and coloration; the most relevant differences can be summarized as follows: maculation of head and metasoma is red in R. sticticum and yellow in R. ordonezi. The marginal zone of the metasomal terga is reddish to brownish translucent in R. sticticum and opaque black in R. ordonezi. Rhodanthidium ordonezi has a black longitudinal middle line on T6 reaching the apex, while R. sticticum has at most some blurred darkening at the base of the tergum and rarely a dark middle line not reaching the apex. These striking character features well characterize R. ordonezi as a distinct species and not as a subspecies of R. sticticum, and may raise the question of what guided Warncke (1980) to classify R. ordonezi as a subspecies of R. sticticum.
The morphometric differences between R. ordonezi and R. sticticum support the heterospecificity of both taxa, but are not robust enough to clearly distinguish all individuals.
The distribution areas of both species are well separated: R. ordonezi is distributed in central and southern Morocco, where it is endemic. By contrast, R. sticticum has a much wider distribution, which extends on one side from northern Morocco to the coastal regions of Algeria, Tunisia, and Libya, and on the other side from southern Portugal to the coastal regions of southern Spain and southern France up to Monaco and includes the Mediterranean islands of Mallorca, Sardinia, and Sicily (Figure 4 ; see also Kasparek, in press ). Records from northern Spain, the foothills of the Pyrenees, Croatia, and the Peloponnese in Greece (see Section 2.1 and Friese, 1898) need confirmation as they may refer to drifted individuals, for example. While the distribution of R. sticticum extends over more than 2500 km from east to west, the distribution of R. ordonezi extends only over 500 km.
Rhodanthidium ordonezi has been found from sea level (Mohammedia/Casablanca) to 1200 m altitude (Tizi n'Test, High Atlas Mountains). The collection localities of R. sticticum are situated in Morocco at roughly between 800 and 1750 m. However, the latter species has been found in Spain, Portugal, Algeria, and other areas close to sea level. Both species therefore do not exhibit different altitude preferences. The only area where the distributions of both species come very close together is the Middle Atlas Mountains. This is not very surprising, as the Atlas Mountains are known to constitute an extended transition gradient where Mediterranean and Saharan bee species often cooccur (Patiny and Michez, 2007) . More research on their habitat requirements, nesting behaviors, and floral preferences are needed to explain this geographic separation.
The following synonymy can be established:
of the Biologiezentrum am Oberösterreichischen Landesmuseum Linz (Fritz Gusenleitner, Esther Ockermüller), the Natural History Museum, London (David Notton), and Senckenbergmuseum Frankfurt a.M.
(Steffen Pauls), for permission to work in the collections and the loan of materials under their auspices. Werner Arens (Bad Hersfeld, Germany) and Vladimir Radchenko (Kiev, Ukraine) kindly provided information on the species.
